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Third Essential Element

Promote continual development of 
appropriate model evaluation methods 
to identify areas of improvement in our 
modeling system (emissions, MET, 
science), prioritize the research agenda 
across the modeling community, and 
ultimately improve model performance 
in critical policy and science areas.

--8th Modeling Conference, Sept 2005
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Dynamic Evaluation

Can the model capture changes related to 
meteorological events or variations?

Can the model capture changes related to 
emission reductions?

CMAQ-predicted 
concentration and deposition
Model Inputs: meteorology and emissions
Chemical transformation: gas, aerosol, 
and aqueous phases
Transport: advection and diffusion
Removal: dry and wet deposition

Diagnostic Evaluation

Are model errors or biases caused by 
model inputs or by modeled processes?

Can we identify the specific modeled 
process(es) responsible?

Are we getting 
the right answers?

Probabilistic Evaluation

What is our confidence in the 
model-predicted values?

How do observed concentrations 
compare within an uncertainty 
range of model predictions?

Operational Evaluation

How do the model predicted concentrations 
compare to observed concentration data?

What are the overall temporal or spatial 
prediction errors or biases?

Are we getting right 
answers for right (or 
wrong) reasons?

Can we capture 
observed changes in 
air quality?

What is our 
confidence in the 

model predictions?

Can we identify 
needed 
improvements 
for modeled 
processes or 
inputs?
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